Through the perspective of world-ecology, one of the most recent approaches in international relations, we aim to analyse global capitalism as an ecological project based on the appropriation of human and extra-human nature oriented to support capital accumulation process. Agriculture and its labour force occupy a central role in maintaining the world-system in which global chains, international migrations and centre-periphery relationships interact. This paper shows how global processes occur at this intersection. The aim of this paper is to contribute to the analysis of the current world-system through this innovative approach, developed mainly by Jason W. Moore, and then show how the world-system's structure and its crisis have articulated a highlyinternationalized production model whose most significant effect has been the generation of large migrations of cheap labour across the planet. It is also proposed to descend to the local context to highlight examples because the organization of work at this territorial scale is representative of global agricultural production.
Introduction
Agriculture can be analysed from different points of view such as economic, environmental, and social; however, it can be observed going beyond these conventional divisions. This paper proposes the second option, considering agriculture a socio-ecologic unit developed through labour activities in the context of the world-ecology, in which human work and extra-human nature shape a combined unit.
This analytic perspective is inserted in the vision developed by Jason W. Moore (2015) and other researchers in the frame of a confrontation and a critical re-elaboration of the world-system and metabolic rift theories.
Moreover, this elaboration is the result of a dialogue with certain feminist theories, focused on connecting production and social reproduction with decolonial perspectives.
The world-ecology therefore starts from a critique of the modern vision that divides humanity from nature, placing societies on one side and the environment on the other. The critique acknowledges that there are no clear boundaries between one and the other, but the social -human natureand the environmental -the extra-human nature -domains constitute a single matrix through which different production and reproduction processes are performed. From this perspective, the study of agriculture is based on the idea of its socio-ecological centrality insofar as it is a key sector not only for the production of value but also for the reproduction of the capitalist system and the workforce because the average value of wages in the different geographical areas of the world depends largely upon the average value of the food 1 . World-ecology also evidences how reducing the cost of food for proletarian and working class families allows reducing 1 This trend has been alerted by international organizations such as the United Nations, through the World Food Program (see https://www.wfp.org/stories/how-high-food-pricesaffect-worlds-poor), State agencies such as the United States Department of Agriculture (see table (http://www.ers.usda.gov/datafiles/Food_Expenditures/Expenditures_on_food_and_ alcoholic_beverages_that_were_consumed_at_home_by_selected_countries/table97_2014.xls x) and media such as "The Economist" (see http://www.economist.com/ blogs/graphicdetail/2013/03/daily-chart-5).
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The crisis of cheap food, which began to manifest itself in 2003, and the 2008 financial crisis have shown a depletion of the current accumulation model, highlighting the difficulties that the capitalistic world-ecology is experiencing to continue reproducing the key factors at a low price 2 . As Moore (2015) notes, the system continually seeks to appropriate new commodity frontiers 3 to turn the accumulation wheel again. However, the great hope of the neoliberal project, the green revolution of biotechnologies, has been a resounding failure at allowing a new wave of food production at low cost.
In this context, we raise a key question: what factors are allowing the capitalist world-ecology in its neoliberal phase to maintain food production at low cost?
We intend to demonstrate that accumulation requires the reproduction of hierarchical relationships between states and populations, in which the economic, political and symbolic centre of the world-system is characterized by a high rate of constant capital (machinery) and the periphery is a provider of variable capital (workforce). Additionally, because of the exhaustion of the green revolution and the inadequacies of biotechnologies, the profitability of agriculture and food production at low cost has been maintained due to the massive extraction of surplus value from migrant labour coming from the periphery. This strategy is short-sighted, but it has been extended throughout the world-system. Thus, we will initially explain the analytical perspective of world-ecology; then, we will explore more 2 As explained below, the theory of world-ecology starts from the premise that capitalism requires low-cost production of four fundamental elements (the four cheaps) for the survival of the system and the continuation of accumulation. These factors are food, labour, energy and raw materials. 3 The paradigm of world-ecology conceives commodity frontiers as territorial and systemic (both natural and technical) frontiers that allow to obtain the four fundamental factors in larger quantities and at lower cost. The aim of the system therefore is to appropriate the factors to overcome obstacles posed to the production process and through their control to allow starting a new phase of accumulation.
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deeply how it works. We will analyse the fundamental role occupied by the migrant workforce in maintaining the sector and continue by analysing the mechanisms, both national and local, that ensure the availability and reproduction of the reserve army to the system focusing on central areas in the structure of world capital accumulation.
Analytic perspective of the world-ecology
The world-ecology theory is the result of a critical development of three lines of research: the world-system perspective, the metabolic rift and feminist thought based on the recognition of the centrality occupied by social reproduction and relations of domination.
The first reference to the term 'world-ecology' was made by Wallerstein in the first volume of 'The Modern World System'. In this analysis, the author showed how in the medieval prelude:
'(…) food needs dictated the geographical expansion of Europe [and] the benefits turned out to be even greater than they could have anticipated. World ecology was altered in such a way that, due to the social organization of the emerging European worldeconomy, it would benefit primarily Europe' (Wallerstein 1974, 44 ). This analysis already shows how the strict connection between food production, spatial transformations and social and geopolitical power relations worldwide are evident. In this respect, it is recognized that each mode of production is not simply an economic fact but a more complex fact that involves civilization. If agricultural production, spatial relations and power relations are developed globally, it follows that the history of capitalism has not been a purely economic history but rather an ecological history, characterized by the combination of specific class, socio-ecological and political-military relations. The continuous search and appropriation of new frontiers has allowed each cycle of accumulation to obtain free or cheap food, energy, human labour, or raw materials. These four fundamental cheap factors -food, energy, labour and raw materials -have reduced the Social Change Review ▪ Winter 2016 ▪ Vol. 14(2): 121-148 organic composition of capital of the produced goods, favouring the profit rate and therefore the rate of capital accumulation (Moore 2010) . The world and the limits of cheap factors to conquer have been a fundamental reference for capitalism since the beginning; for those reasons, capitalism can be defined as a world-ecology. According to this analytical perspective, capitalism is not an economic system that has an environment outside itself; rather, capitalism is an ecological system. According to Moore (2015) , capitalism does not have an ecological regime, but it is an ecological regime.
Thus, capitalism is a civilization; in other words, it is the historical manifestation of a project and socio-ecological processes guided by the reference value (of exchange), which squeezes the connection in a dialectical unity of capital accumulation, production of nature and the pursuit of territorial power.
The interpretation of capitalism as a civilization project founded on the cheap appropriation of human and extra-human nature has been shared by this theory with other approaches developed in the framework of the Marxist ecological critique. Here, we highlight the metabolic rift theory outlined by Marx and developed as an ecological fracture (Clark and Foster 2009; Foster, Clark and York 2010) by various researchers. In the theory, the existent rift between the city and the countryside is revealed as a key element of the civilization caused by the industrialization of agriculture through the dissemination of chemistry that started in the second half of the nineteenth century and that underwent a strong acceleration throughout the twentieth century. However, world-ecology has covered a wider field, emphasizing his criticism on the separation between humanity and nature, which according to Moore (2015) remains present in the analysis of the metabolic rift. For Moore, society and nature are not separate worlds. Thus, for example, we can say that Wall Street is a means of organizing nature.
This perspective goes beyond the idea of nature and capitalism and refers to capitalism-in-nature, emphasizing the need to think and talk about the relationship between humanity and nature differently, building a language that recognizes the unity of human beings with the rest of nature. We must 126 produce concepts that challenge the separation between humans and extrahumans to think of both as members of a relations that belongs to a single matrix, living in a common environment, sharing the same world -in a word, living in the same oikeios. The latter term is 'a way of naming the creative, historical and dialectical relationship between, and always inside, human and extra-human natures' (Moore 2015, 91) , a concept that places 'the creative and generative relationship of species and the environment as the ontological pivot of historical change' (Moore 2015, 91) .
The concept of oikeios recognizes that a common environment to human and extra-human life exists and that this life is reproduced through socio-ecological relations.
Therefore, what is recognized from this perspective is the centrality occupied by the practices and activities of life reproduction, not only in the social sense but also in the socio-ecological sense of the word. This centrality was studied in the same sense by a part of the feminist research that starts with the idea that life is reproduction rather than production, whereas in a civilization based on the law of value, the relationship between production and reproduction has been inverted, hierarchically superimposing production on reproduction. The world-ecology perspective recognizes the centrality of reproduction from a broader perspective, that of socioecological relationships, which goes beyond the hierarchical separation between the society and ecology. In this view, the hierarchical separation between the activities of human and extra-human natures aims to legitimize the cheap appropriation of the second by the first, as Marx noted in the 'Grundrisse ' (1973) , as capitalism undergoes a process of subordination of work to capital even when the source of value is in the first, that is, in the living labour. This analysis is embedded in a broader picture of socio-ecological relations that can be interpreted as spatiotemporal (Harvey 1996) and therefore as labour relations because these factors are responsible for transforming time and space by combining human and extra-human activities. Specifically, there is a structural trend in capitalism towards timespace compression, that is, towards reducing (ideally to zero) the rotation time of the invested capital and, therefore, the circulation time of the produced commodities (Marx 1973) . This trend has deepened in the neoliberal period and is characterized as a regime of flexible accumulation (Harvey 1989 ). This regime is particularly noticeable in the case of production and circulation of agricultural goods that are always aimed at reducing their cycle times through a proliferation of technologies supported by research in biological engineering and the deepening of logistics activities (Kastner, Erk and Haberl 2014) 'in mechanized agriculture (...), labour is often considered the most "controllable" expense in the sense that it is easier for a farmer to negotiate whether to pay $0.25 or $0.26 cents to have a 25-pound tray of raisin grapes picked than to negotiate the price of fertilizer' (Martin 2011, 5) .
Moreover, in areas characterized by a process of rising wages as in Asia, for example (Elumalai 2015; Wang et al. 2014) , 'nonfarm sectors tend to grow more rapidly than farm sectors, thereby creating an income gap between the two sectors' (Otsuka 2012) . Therefore, the centrality occupied by cheap labour in the agricultural sector is essential for generating high profit rates on farms and agribusinesses. However, it has at the same time a centrality in the capitalistic world-ecology, in the sense that this workforce allows the production of cheap basic commodities and therefore cheap reproduction of human life. This centrality systemically depends upon the fact that if this world-ecology is based on the appropriation of the four economic factors and if the price of labour (wage) depends upon the food, forming a systemic link (Moore 2015, 240) , then the inverse relationship is also applicable. That is, the price of food is dependent, among other factors, upon the cost of workforce. In short, if it is admitted that 'the relationship between cheap food and price of labour is particularly close' (Moore 2010, 395) , then the price of food influences the level of wages. Therefore, wage levels influence the price of food.
Social Change Review ▪ Winter 2016 ▪ Vol. 14(2): This back and forth relationship between the price of food and workers' wages is fundamental to an understanding of the capitalistic strategy for the reproduction of labour in agriculture. The use of cheap labour can produce cheap food and therefore provide it to the planet, guaranteeing cheap labour throughout the world-ecology. In the absence of a new revolution in agricultural production, this short-sighted strategy has been launched as a transitional mechanism for the system's maintenance, whose operation will be further detailed in the next section. This phenomenon was already observable in seventeenth century agriculture, which was characterized by the conquest of the colonial border, the appropriation of the labour of slaves (all free labour), the use of new technologies for production and food processing, and new forms of organization of agricultural labour, as evidenced by the anthropologist Mintz (1986) in the case of sugar. The same combination of cheap appropriation of nature and capitalization through investments in technology came with the revolution of fertilizers in the nineteenth century and the green revolution from 1930-1960, a time when the first bracero and recruitment of foreign agricultural workers' programmes arose (Calavita 1992 ). Moore (2015) explains that each revolution has been possible due to a single condition -that the appropriation has been faster and stronger than the capitalization. Therefore, it is possible, in other words, to obtain a Social Change Review ▪ Winter 2016 ▪ Vol. 14(2): 121-148 revolution in agricultural production able to generate strong growth in yields and useful to the reproduction of capitalism only through a cheap appropriation of nature higher than its capitalization. Therefore, only opening new frontiers outside of capital relations, but under its control and logic, for a limited time can cause a revolution in agriculture production and capital accumulation.
However, today we are witnessing a suspension of this rule, an effect that the world-ecology analysis explained by the reduction of productivity growth:
'Unlike agricultural revolutions of the past, there has been no substantial progress in productivity since the 70s. Actually, the opposite has occurred; productivity growth has gradually slowed despite the introduction of agricultural biotechnology and the widespread use of fertilizers and other inputs' (Moore 2015, 255) .
Despite having achieved an unprecedented decline in the value composition of food, the long-term effect of the green revolution lasted only until the end of the 80s, when the slowdown in productivity growth changed the central axes of the neoliberal agricultural revolution. Since then, agriculture has been based on a 'strange mixture between finance and empire, combined with coactive overproduction and forced underconsumption, without a revolution in productivity' (Moore 2015, 257) .
In this process, the role played by the global southern countries' debt has been essential after the so-called 'Volcker shock' 4 of 1979 that opened the way to new investments from the financial centre to the peripheries, The role of migrants in maintaining agriculture in the capitalist worldecology
As explained above, in the neoliberal phase of capitalism, the current one, the centre of the world-system has mechanized, deseasonalized and capitalized all means at its disposal to produce cheap food from the agriculture sector at a low cost. This change has not only pursued higher profitability of production but also has sought to maintain prices at a level sufficiently low to allow on the one hand the expansion of the accumulation process and on the other hand the reproduction of proletarian masses whose salary is completely dependent upon food prices (Moore 2015) .
In this context, the theorists who developed the analysis of the capitalist world-ecology have tended to focus on the study of the macrostructure, ignoring certain factors that are also important in the discipline that allows departing from the bottom to the top and that shows the arc of hierarchical relations articulated for the functioning of the global system of accumulation. Although it is true that a centre of world power in which capital and production are concentrated and a periphery (plus a semiperiphery) primarily focused on the supply of raw materials and unskilled labour still exist, neoliberalism has tended to be more multifaceted.
Production processes go through numerous states and actors, both at the centre and the periphery, that shape global commodity chains (Hopkins and Wallerstein 1986) World-ecology theorists such as Jason Moore (2015) have focused on the study of the macrostructure, explaining that the appropriation of new frontiers of commodities and the overcoming of the boundaries that limit accumulation capacity are fundamental elements of the system. However, with this explanation, the theorists have omitted mentioning that some sets of strategies have allowed capitalism to keep the four factors at a low price, whereas a new change would allow a qualitative leap in the process of accumulation. The prospect of global commodity chains, although identifying the roles of the actors involved in the global production process, allows connecting bottom-up processes and structure analyses, enriching and revealing the complexity of the formation of the capitalist worldecology.
For Jason Moore (2015) , the neoliberal stage is showing signs of exhaustion; that is, it has entered into crisis, a fact shown easily by the rise of food prices from the beginning of the XXI century to the present. The great capitalist hope in the world-ecology -tearing down a new production barrier that will again allow the production of food at low value composition -is the revolution of biotechnologies (e.g., GMOs and chemical fertilizers).
However, as shown above, biotechnologies have been revealed ineffective for this purpose because, although endowing food with greater resistance, biotechnologies have failed in their objective of producing that food at a productivity rate sufficient to reduce costs.
In a context of widespread crisis, with rising prices on world markets, how can the relative maintenance of the low prices of the food produced in the centre of the capitalist world-ecology be explained?
Our proposal begins with the explanation that the failure of the biotechnology revolution has obliged the capitalist world-ecology to seek its 5 An example of this agency would be the social movements created by immigrants in the US camps in the years 1950-1960 that, with the figure of César Chávez as a reference, formed the National Farm Workers Association (NFWA) and gained great visibility with movements such as the grape strike in Delano, California, in 1965 (Calvo Buezas 1982 .
Social Change Review ▪ Winter 2016 ▪ Vol. 14(2): 121-148 recomposition through the appropriation of new boundaries that will allow taking another leap forward. However, in the meantime, the system, through its global chains, has chosen to survive by playing with the only cost that employers can handle more or less independently of global market vagaries -the price of labour. In a context in which the control of the production chain is carefully exercised by retailers and supermarkets that progressively increase the costs of production, the remaining option for businessmen has become managing the only cost over which they can exercise some power -salary (Boeckler and Berndt 2014; Filhol 2013 ).
The profitability of agricultural production in the capitalist worldsystem in its neoliberal stage has therefore largely turned around the extraction of surplus value from the agricultural workforce, which, despite the increasing mechanization of production, remains essential in large quantities for the system's functioning (Gertel and Sippel 2014) . However, note that despite the massive diffusion that this strategy has had throughout the world-system, as observed later in the study of the functioning of global enclaves of agricultural production, the strategy is short-sighted, a patch that has allowed the system to be maintained while continuing the search for strategies that would allow the appropriation of new frontiers. This issue is critical because it allows understanding the current dynamics of neoliberal agriculture without hiding the structural weakness that this strategy entails by introducing class dynamics and making the system vulnerable to the organization of workers or to labour disputes that can make the appropriation of new frontiers of cheap factors difficult. (1999) called 'state thought', which refers to the idea that the alien is not part of the state but is rather an external element of which there can be no proper identification and that cannot benefit from the same rights as nationals. As it will be shown later, the capitalist project has deliberately made invisible to those who produce the food consumed in the centre and thus has hidden their working conditions, extending a veil over who produces our food. The other factor common to all global enclaves of agricultural production is the control of migrant mobility. Similarly, as mentioned in the previous point, here also a variety of situations can be found throughout the world-system. However, all cases coincide on having articulated a structure in which employment contracts, whose function for the social control of immigrants is crucial, are central. In this respect, we can again divide the arc between those agricultural areas in which, on the one hand, recruitment in origin programmes has been implemented (e.g., Canada, New Zealand, Huelva, Lleida, and Israel) and, on the other hand, those enclaves that have not needed to go directly to the periphery to extract a cheap workforce.
As mentioned above, in the current neoliberal phase, states are at the service of the capitalist world-ecology and therefore are provided with mechanisms articulated to promote the accumulation process in all its aspects. Concerning the agricultural sector, the difference between the different enclaves in the management of migrant labour is determined by the needs of capital. In this sense, we argue that those states that have implemented recruitment in origin programmes have not done so because of a will to protect worker's rights but rather have driven its creation based on pure production needs. Guest worker programmes always start from a need for labour not covered by the workforce already present in the physical territory of the enclave. Thus, only when employers in agriculture lack an available cheap labour force from which to extract surplus value to produce food at low cost has recruitment in origin programmes been implemented.
This does not mean that other factors have not conditioned how these programmes are set up, but the universal tendency that drives their creation always is related to the availability of a labour force. The Win-Win approach is a questionable effect that their drivers often use to justify these programs, but the concept seems more rhetorical than a real propellant factor for programmes. Nonetheless, note that the absence of programmes does not mean that employers from Piana del Sele (Salerno, Italy) or Murcia (Spain)
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As Boeckler and Berndt (2014, 30-31) Hassan's case illustrates how the search for cheap labour is crucial for agricultural employers and how the regular status of workers often plays against them, making irregular recruitment difficult and increasing production costs. In areas characterized by a high incidence of irregular labour, agriculture acts as a refuge sector because its partial deregulation often becomes the only option to work for those seeking both to survive and regularize their situation. This magnetic effect on undocumented migrants guarantees the availability of the reserve army and, conversely, keeps ties to those migrants who are already regularized but depend upon their work to continue maintaining their legal status because they have no alternative to accepting the same working conditions as do those migrants who lack papers.
The system seeks to discipline, employ at a low cost and be very flexible (Boeckler and Berndt 2014) This phenomenon, worsened during the neoliberal stage, has converted the presence of immigrants in the agriculture sector into a central element. The failure of the green revolution of biotechnologies to provoke a leap forward that will allow the production of cheaper food has made the exploitation of the migrant agricultural proletariat increasingly essential to maintaining production conditions at a low cost in this sector. Thus, despite being a temporary strategy of capitalism whose boundaries begin to be observed in the form of protests by migrants across the globe 9 , we believe that, far from disappearing, this phenomenon is likely to become more acute.
Conclusion
Capitalism is a world-ecology, a socio-ecological project of global dimension largely supported by the appropriation of extra-human nature and human labour to control the prices of the four cheap factors to allow the expansion of the accumulation process. The crisis that the system is currently facing is partly due to its inability to seize new frontiers that would again allow restarting the accumulation machine. As Jason Moore (2015) notes, we do not yet have sufficient perspective to know whether we are facing a cyclic crisis in which capitalism is being reorganized for the appropriation of new frontiers that will allow reactivating the system, or whether it is a crisis of the system itself, whose outcome would be entirely unknown. Moreover, as observed throughout this article, the failure of the green revolution in agriculture has caused the capitalist world-ecology to turn to the exploitation of the labour factor to maintain food production at a low cost.
This result has primarily affected the population of the periphery, whose migrants have occupied a central place in agricultural production chains.
World agriculture depends upon people's migration; thus, not only their presence but also their employment conditions have become structural and systemic factors in global enclaves. The recourse to exploiting a cheap workforce of migrant origin is an observable phenomenon across the planet that is intrinsically linked to the system's inability to seize new frontiers that would change how food is produced. This failure suggests that migrant farmworkers are inserted in updated labour relations, that are neither past relations nor isolated cases but they are a global phenomenon with a tendency to expand as long as the system increasingly depends upon this strategy.
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